Paracoccidioidomycosis (South American blastomycosis) is a granulomatous disease. It is produced when Paracoccidioides brasiliensis grows in the tissues of susceptible individuals. Many organs or structures may be attacked. Among these are the lungs, mucosal membranes, lymph nodes, liver, spleen, and adrenals (4) .
In the deep mycoses, digestion of fungi by phagocytic cells (such as the polymorphonuclear leukocytes [PMNs] ) is of great importance. In the case of Candida albicans, for instance, digestion and intracellular killing may be estimated by a variety of methods. Known numbers of viable yeasts are put in contact with PMNs under appropriate culture conditions. At preset intervals, the fraction of yeast cells killed or digested is estimated. This may be done by liberating fungal cells from phagocytes and determining the percentage of live (or dead) yeasts. This percentage may be estimated by dye-exclusion methods or by calculating the number of viable particles as a function of the number of colonies obtained after plating (6) . Intraphagocytic digestion may be evaluated by the microscopic features of intracellular yeasts as observed in Giemsa-stained preparations (5) .
Interaction between P. brasiliensis yeast cells and PMNs has not been accurately explored by methods similar to those just outlined. This is so in part because of technical problems. Among these are the following: (i) P. brasiliensis is a dimorphic fungus. At body temperatures it grows in a yeastlike form. Suspensions may be obtained from solid or liquid media. Such suspensions are not homogeneous. The fungus grows in clumps formed by a highly variable number of cells of different sizes. Cells also produce varying numbers of buds. (ii) Plating efficiency of suspensions of P. brasiliensis has not been accurately determined, mainly because of problems in obtaining a precise initial particle count. (iii) The methods usually used to stain P. brasiliensis, as well as many other fungi (periodic acid-Schiff and Grocott methods, for instance), color the cell wall and not the protoplasm. As shown with C. albicans, digestion of the protoplasm is crucial for evaluating the destruction of phagocytosed fungal cells (5) . Unfortunately, P. brasiliensis is not well stained by the Giemsa method.
We have devised a technique by which essentially single-cell suspensions of P. brasiliensis are obtained. Known numbers of yeastlike cells and phagocytic cells are incubated under appropriate conditions. Digestion of phagocytosed fungi is estimated by staining cytocentrifuge droplets with a variation of Papanicolaou's method. Stained droplets are observed with phase-contrast optics.
(An initial report of these findings was presented at the Annual Meeting of the Venezuelan Society for the Advancement of Science in 1977.) San-Blas (Instituto Venezoland de Investigaciones Cientificas, Caracas, Venezuela). This is a nonpathogenic strain with a peculiar cell wall composition (10, 11) . Strain 8506 was isolated by us from a case of paracoccidioidomycosis. Stock cultures of both were maintained in brain heart infusion agar slants (Difco) at 36.5°C. For experiments, gauze-and cotton-stoppered 50-ml Erlenmeyer flasks containing 15 ml of brain heart infusion plus 50 jLg of gentamicin (reagent solution, Schering Corp.) per ml were consecutively inoculated every 3 to 4 days (late-log phase). Flasks were incubated in a reciprocating water bath shaker (Eberbach Corp.) at 33°C. Growth curves were estimated by direct particle counts (see below), and experiments were done with late-log-phase cells of P. brasiliensis.
Fungal suspensions. About 6 ml of culture fluid was obtained under sterile conditions. The suspensions were centrifuged (1, Leukocytes. A 40-ml amount of fasting blood was drawn from a peripheral vein by means of a no. 19 butterfly infusion set. Blood was heparinized immediately (10 U of sodium heparin per ml) and mixed with dextran (6% Macrodex [Pharmacia] in saline; mean molecular weight, 70,000). One milliliter of dextran was used per 9 ml of blood. The mixture was sedimented at 36.5°C for 30 to 45 min. Additional blood was processed to obtain fresh autologous serum or else fresh frozen autologous serum was used. (Type AB Rh-positive pooled serum was used in other experiments with comparable results.) After sedimentation of the blood-dextran mixture, the upper layer was drawn off by means of a syringe with a hematocrit needle (pipette for Wintrobe tubes, no. 16; ClayAdams). This layer was centrifuged (800 rpm for 10 min in a GLC 2B General Laboratory centrifuge), washed twice in Hanks-heparin-gentamicin, and finally resuspended in 3.2 ml of HHGFCS. Leukocytes were counted using standard counting solutions. Suspensions were adjusted with HHGFCS to contain 107 PMNs per ml. No hypotonic lysis was done. The viability of PMNs estimated by the erythrosin B method (8) was about 98%.
Mixtures. Incubation was done in sterile polystyrene tubes (12 by 75 mm). Each received a total of 1 ml, as follows: 0.25 ml of PMNs (10' per ml in HHGFCS), 0.25 ml of P. brasiliensis cells (107 or 2 x 106 per ml in HHGFCS), 0.25 ml of human serum (fresh or frozen, autologous), and 0.25 ml of Hanksheparin-gentamicin.
The tubes were put in a rotating holder (Multipurpose Rotator, model 150V; Scientific Industries Inc., Springfield, Mass.) at 30 rpm and incubated for 1 and 2.5 h, respectively at 37°C. After each interval, samples were prepared by adding 2 drops of the incubation mixture and 6 drops of HHGFCS to the preparative chamber of a Shandon-Elliott cytocentrifuge (Shandon-Elliott Cytospin SCA-0030, Shandon Southern Instruments Ltd.). The chambers were rotated at 800 rpm for 10 min. Undried droplets were put in 95% ethyl alcohol in screw-capped Coplin jars. For control cytological purposes, duplicate droplets were air dried, fixed with methanol, and stained with Wright-Giemsa stain. Alcohol-fixed droplets were stained by a modification of Papanicolaou's method, as follows:
(i) Washed in running water for 1 min.
(ii) Stained with Harris hematoxylin for 2 min. (To prepare Harris hematoxylin, 10 g of hematoxylin [Merck] was dissolved in 50 ml of 95% ethanol. A 150-g portion of potassium alumina [kalium aluminum sulfate. 12H20, no. 1047, Merck] was dissolved in 3,000 ml of distilled water and heated. Once the alumina was dissolved, the hematoxylin was added slowly and the whole was allowed to boil. Table 1 ). This proportion increased noticeably as a function of time of incubation and of the increased number of leukocytes per fungal cell. Cells from the nonpathogenic strain Pb-9 were digested more quickly than those of strain 8506. The results of the phagocytic index were concordant with the theoretical values expected from the relative proportions of PMNs and fungal cells. Table 3 illustrates a representative experiment in which nonsonicated P. brasiliensis (growing in liquid or solid media) were incubated in the leukocyte-free mixture (the effects of leukocytes could not be studied in these preparations for the reasons outlined at the beginning of this paper). It is evident that even nonsonicated suspensions have a small percentage of Gcells. This proportion is somewhat lower, but in the same range, than that found in sonicated preparations (see Table 1 ). Thus, the initial small percentage of G-cells shown at To in experiments such as that illustrated in Table 1 cannot be wholly attributed to sonication. As in the case of the latter suspension, this proportion of G-cells remained essentially unaltered throughout the experiment. The error in nonsonicated preparations was higher, because big clusters of P. brasiliensis yeast cells could not be adequately evaluated. 
